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ABSTRACT
INTRODUCTION: The preservation of the great saphenous vein (GSV) has increasingly been considered 
when surgery for the treatment of varicose veins is indicated when complications from degenerative diseas-
es, such as atherosclerosis at a coronary level and peripheral venous insufficiency occur. Thus, the autolo-
gous GSV is considered the best substitute for arterial revascularization. The technique that preserves the 
great saphenous vein is the Conservative Ambulatory Hemodynamic Management of Varicose Veins (CHI-
VA), which is widely used. Considering the importance and the use of this technique, the objective of this 
study was to evaluate the immediate and long-term evolution after surgery on the saphenous vein with the 
modified CHIVA technique. 
MATERIALS AND METHODS: A prospective observational study with data from individuals who un-
derwent surgery for the preservation of the GSV by the modified CHIVA technique with the removal of 
varicose tributaries without ligation of the saphenofemoral junction. Data collection was performed from 
March 2014 to January 2015 at Padre Anchieta Hospital in Sao Bernardo do Campo, São Paulo. The vari-
ables were the great saphenous vein patency assessed by means of vein diameter, as described above, and the 
presence or not of reflux during the preoperative assessment, on the 30th day after surgery, and at the sixth 
month after surgery. 
RESULTS: The main results showed that there were no statistically significant differences in the saphenous 
vein diameter in any of the evaluated segments and in regard to the presence of reflux when comparing the 
pre-operative period to 30 days after CHIVA and to six months after CHIVA. 
CONCLUSION: This study did not show change in 
the diameter of the veins, nor recurrence of reflux 
in the lower limbs, thus, it showed good results in 
the short, medium, and long term. There was no re-
lationship between the diameter reductions of veins 
during the follow-up period.  
Keywords: CHIVA technique, saphenous vein, 
long term
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INTRODUCTION 
The life expectancy of the general population 
has shown an increase in the last decades, and, in the 
same proportion, an increase in the number of com-
plications from degenerative diseases, such as ath-
erosclerosis at coronary level and peripheral venous 
insufficiency, that occur (1,2). In these cases, preser-
vation of the great saphenous vein (GSV) has increas-
ingly been considered when surgery for the treat-
ment of varicose veins is indicated (1,3).
Most of the times, the changes that affect vari-
cose veins are caused by reflux in the saphenofemo-
ral junction (SFJ) due to ostial valvular insufficiency, 
extending to their trunk and often being transferred 
to their collateral superficial veins (4,5). Sometimes, 
the mitral SFJ is competent and the changes of the sa-
phenous vein caused by reflux might linked to oth-
er sources, such as insufficient perforating veins that 
connect to it, especially the Hunter’s perforator, which 
is situated in the middle third of the thigh, or trans-
fer of reflux through the collateral veins that connect 
the GSV to the external saphenous vein due to insuf-
ficiency of the saphenopopliteal junction (SPJ) (6,7). 
Thus, the autologous GSV is considered the 
best substitute for arterial revascularization of the 
lower limbs and it can be used in surgeries (3, 8). In 
the clinical practice of the field of varicose vein sur-
geries, preservation of the GSV is considered when 
it is normal on clinical examination or when there 
is discreet amendment in continuous-wave Doppler 
ultrasonography (6, 9). In addition, non-stripping of 
the GSV can reduce injuries of the lymphatic vessels 
and saphenous nerve that accompany it, resulting in 
a lower risk of lymphatic and nerve alterations in the 
postoperative period of varicose vein surgery (1).
The main surgical techniques for the preserva-
tion of the great saphenous vein are ligation of the 
SFJ, ligation and sectioning of the junction, ligation 
of aortic arch tributaries, and many others (10,11). 
However, the technique that preserves the great sa-
phenous vein is the Conservative Ambulatory Hae-
modynamic Management of Varicose Veins (CHI-
VA), which is widely used. This technique consists of 
ligation of the internal saphenous vein with reflux at 
the level of the femoral vein with a staged resection of 
tributaries to maintain the reentry of blood into the 
deep venous system prevents occlusion of the tribu-
taries of the aortic arch and insufficiency of the per-
forating veins that connect to the GSV (9,12).
Nevertheless, despite the importance and the 
use of this technique, there is still a lack of follow-
up studies on individuals who were subjected to the 
CHIVA technique for different periods of time. The 
objective of this study was to evaluate the immediate 
and long-term evolution after surgery on the saphe-
nous vein with the modified CHIVA technique. 
MATERIALS AND METHODS
A prospective observational study with data on 
individuals who underwent surgery for the preser-
vation of the great saphenous vein by the modified 
CHIVA technique with the removal of varicose trib-
utaries without ligation of SFJ.
Data collection was performed from March 
2014 to January 2015 at Padre Anchieta Teach-
ing Hospital in Sao Bernardo do Campo, São Pau-
lo, with the approval of the Research Ethics Com-
mittee of the Faculdade de Medicina do ABC (No 
00695512.8.1001.0082).
The individuals included over 18 years of age 
and presented with primary trunk varicose veins, 
presence of reflux in the saphenous vein with dila-
tion (with diameter smaller than 10 mm), and good 
clinical conditions. Those who had chronic deep vein 
insufficiency (saphenopopliteal junction of the exter-
nal saphenous vein), or those who presented active 
ulcers, or arterial lymphatic disease or were pregnant 
were excluded.
The individuals were evaluated with color Dop-
pler in the preoperative period, on the 30th day after 
surgery, and at the sixth month after surgery, always 
by the same evaluator. Ultrasonographic diagnos-
tics was performed with the diagnostic Ultrasound 
T3000 with a high frequency linear transducer of 5 
to 12 MHz.
Individuals in orthostasis were examined and 
the reflux was assessed using the Valsalva maneu-
ver and distal compression of the limbs. B mode (bi-
dimensional image) was utilized for the study of the 
vein anatomy and for compressibility, ruling out 
thrombophlebitis or deep venous thrombosis. In ad-
dition, color mode (color mapping) and pulsed mode 
were utilized to complement the study of vessels and 
the analysis of the presence of valve insufficiency.
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For performing the Doppler, five topographic 
points were defined for the measurement of the in-
ternal saphenous vein in the lower limb: (i) SFJ; (ii) 
proximal thigh (10 cm below the SFJ); (iii) distal 
thigh (10 cm above the knee); (iv) proximal leg (10 
cm below the knee); (v) distal leg (10 cm above the 
medial malleolus).
The variables studied were the great saphenous 
vein patency assessed by means of vein diameter, as 
described above, and the presence or not of reflux 
during the preoperative assessment, on the 30th day 
after surgery, and at the sixth month after surgery.
Qualitative variables were presented by relative 
frequencies and analyzed by the chi-square test, while 
the quantitative analyses were presented by medians 
and analyzed by the Kruskal-Wallis test through the 
non-normal data (Shapiro Wilk test, p<0.05). The ad-
opted significance level was 95%. The program used 
was the Stata version 11.0.
RESULTS
Twelve individuals who underwent surgical 
treatment of varicose veins with the modified CHI-
VA technique with staged resection of varicose veins 
without ligation of the SFJ were studied.
Table 1 shows the median diameter (cm) of the 
segments evaluated in the preoperative period, on 
the 30th day after surgery, and at the sixth month af-
ter surgery. However, there were no statistically sig-
nificant differences (p>0.05) in the diameter changes 
of the saphenous vein segments in the different ob-
served periods in both lower limbs.
In regard to the presence of reflux in the evalu-
ated segments in the preoperative period, on the 30th 
day after surgery, and at the sixth month after sur-
gery, Fig. 1 shows that both in the right lower limb 
(Fig. 1A) and the left lower limb (Fig. 1B) there were 
no statistically significant differences for any of the 
periods (p=0.346; p=0.456 and p=0.111, respective-





Preoperative 30th day 6th month
p*
Median diameter (cm)
Saphenofemoral junction 0.798 0.888 0.788 0.645
Thigh (proximal) 0.480 0.430 0.500 0.688
Thigh (distal) 0.490 0.460 0.540 0.470
Leg (proximal) 0.425 0.420 0.485 0.780




Preoperative 30th day 6th month
p*
Median diameter (cm)
Saphenofemoral junction 0.970 0.980 0.910 0.487
Thigh (proximal) 0.600 0.643 0.625 0.914
Thigh (distal) 0.510 0.503 0.445 0.895
Leg (proximal) 0.475 0.448 0.485 0.760
Leg (distal) 0.410 0.310 0.295 0.181
*Kruskal-Wallis test
Table 1. Median diameter (cm) of the great saphenous vein in the evaluated regions in the preoperative period, on the 
30th day after surgery, and at the sixth month after surgery in the right lower limb and the left lower limb
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DISCUSSION
There are many studies on the treatment of 
chronic venous disease, but trials comparing the con-
ventional procedure and the CHIVA technique in the 
treatment of chronic venous insufficiency are scarce. 
Although this technique has been used for more than 
ten years, little is known about the outcomes in the 
individuals who were subjected to it. The main re-
sults stated that there are no statistically significant 
differences in the saphenous vein diameter in any of 
the evaluated segments and in the presence of reflux 
when comparing the pre-operative period to 30 days 
after CHIVA and to six months after CHIVA.
Studies about the preservation of the saphenous 
vein with a technique similar to that observed in this 
study are scarce, mainly with respect to the time of 
monitoring of medium and long-term results in in-
dividuals, such as the ones in this study, thirty days 
and six months after CHIVA, respectively. Thus, it 
is possible to evaluate individuals by longitudinal re-
search, verifying not just the state of the saphenous 
veins, and not only short term (30 days), but also me-
dium term (6 months).
This study did not show statistically signifi-
cant differences in the reduction in the GSV diam-
eter since all veins remained patent, without signs of 
occlusion, and it was possible to use them as arteri-
al substitute. There is a chance of failure when us-
ing the CHIVA technique (13) due to vessel occlusion 
but such was not observed in this study. Other stud-
ies have supported the effectiveness of this therapy in 
venous reflux, studying leg ulceration (14). 
Carandina et al. (15) found less reflux regress in 
group treated with CHIVA when compared to strip-
ping in 10 years of follow-up, showing the effica-
cy of this treatment in the long-term as well. More-
over, the presence of reflux observed in this study af-
ter the technique should not be considered as failure 
of treatment because it occurs due to the drainage of 
the region in accordance with physiological hierar-
chy promoted by CHIVA (13).
In the long-term monitoring, the literature 
shows a favorable outcome for CHIVA regarding the 
recurrence of the symptoms due to obstruction af-
ter surgery, when evaluated by experienced profes-
sionals (15), clinical examination, quality of life scale, 
and venous Doppler of superficial and deep venous 
systems of the lower limbs. Other studies (16) per-
formed in different periods of this study also could 
not find statistical difference in the reduction of the 
GSV diameter compared to the results of the CHI-
VA. Despite the small sample, our data are similar 
to other studies already done and does not show any 
correlation between the saphenous vein diameter in 
relation to the results with the CHIVA technique. 
When Rollo et al. (16) used a technique resem-
bling that observed in this study, they found that 
the lower saphenous vein was preserved in its entire 
length in 90% of cases, and its average diameter de-
creased significantly compared to the preoperative 
period, but continued to be suitable for use as arte-
rial substitute.
The reduced number of individuals and the fol-
low-up time, which, although being longer than most 
of the presented studies, it still seems to be short to 
Fig. 1. Presence of reflux (%) in the preoperative period, on the 30th day after surgery, and at the sixth month after sur-
gery in the right lower limb (A) and the left lower limb (B)
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evaluate the obstruction of saphenous vein can be 
highlighted as the limitations of this study. For data 
improvement, rigorous technical criteria were imple-
mented for assessing the evaluated factors. The con-
trol with Doppler used for assessment gave us data 
reliability as it is currently regarded as the test of 
choice for the evaluation of the superficial and deep 
venous system, and because it is able to locate valvu-
lar incompetence with high sensitivity and specific-
ity when compared to other methods, such as phle-
bography and plethysmography (17,18).
In order to reduce information bias and inter-
ference with the results observed in the GSV, all indi-
viduals were evaluated by the same examiner, follow-
ing the same protocol, and cases of reflux in the deep 
venous system and external saphenous vein were ex-
cluded because there is an important association be-
tween both (10,13).
CONCLUSION
The CHIVA technique besides being consid-
ered secure for treatment of varicose veins, is wide-
ly used in the research world (15,19). This study did 
not manage to find a change in the diameter of the 
veins, nor recurrence of reflux in the lower limbs. 
Further studies containing larger sample of patients 
are necessary, as well as the increase in postoperative 
follow-up time, so that the real correlation between 
these evaluated factors and the evolution of individ-
uals who underwent surgery with the CHIVA tech-
nique can be analyzed. 
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